Free fatty acids administered into the colon promote the secretion of glucagon-like peptide-1 and insulin.
We examined whether free fatty acids (FFAs) promote glucagon-like peptide-1 (GLP-1) secretion when administered into the intestinal tract. We found that an unsaturated long-chain FFA, alpha-linolenic acid (alpha-LA), resulted in increased plasma GLP-1 and insulin levels when administered into the colon. Such stimulatory effects were not apparent with either vehicle or a saturated middle-chain FFA, octanoic acid (OA). Concomitant with GLP-1 secretion, the administration of alpha-LA, but not vehicle or OA, also resulted in a significant increase in the population of pERK positive cells within the GLP-1 positive cells of the colonic mucosa. Moreover, colonic administration of alpha-LA into normal C3H/He mice caused a reduction in plasma glucose levels, as well as in type 2 diabetic model NSY mice. Our results indicate that the in vivo colonic administration of alpha-LA promotes secretion of incretin GLP-1 by activating the ERK pathway in L-cells and thereby enhances the secretion of insulin.